Lung cancer maintains its position as the commonest cancer in males and in spite of the widespread awareness of the public and the medical profession to this distressing disease the number of cases suitable for surgical treatment remains but a small proportion of the total incidence of the disease. The graph of the annual death rate for lung cancer in men has reached a plateau but the incidence in women continues to rise. There has also been a change in the pattern of the disease in the past twenty-five years as seen at Harefield Hospital, in that there has been an increase in the average age of the men from 55 in 1963 to 64 in 1978and for women from 57 to 64. The percentage of women has doubled: 13%in 1953,26% in 1978. With little significant alteration in the annual death rate at the present time, we can assume that annual incidence and annual death rate are for all practical purposes the same. A nationwide enquiry by Holmes Sellors twenty-five years ago amongst the members of the Society of Thoracic and Cardiovascular Surgeons of Great Britain and Ireland indicated that the number of surgical resections for lung cancer was less than 15% of the annual incidence (Sellors, unpublished). It seems that not more than one in five patients with lung cancer is seen by a thoracic surgeon.
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For many patients the first symptom is a sign of inoperability: hoarseness due to a recurrent laryngeal nerve involvement, swelling of the face and neck due to superior vena caval obstruction, skin nodules or a palpable supraclavicular lymph node, jaundice due to liver secondaries, backache due to vertebral metastases, 'or a pathological fracture. Focal epilepsy with progressive weakness of a limb and headaches in a man over fifty is such a common presentation that a chest X-ray should be taken before carrying out any special'neurological or neurosurgical investigations. Homer's syndrome with evidence of involvement ofthe lower roots of the brachial plexus by a superior sulcus (Pancoast's tumour) is not always evidence of inoperability, as patients with this distressing form of lung cancer may be relieved by a combination of radiotherapy and surgery.
Secondary manifestations oflung cancer, myopathy, neuropathy and metabolic disturbances are adverse factors and only clubbing and hypertrophic pulmonary osteoarthropathy, because of their association with peripheral lung tumours, are relieved and at times cured by resection of the tumour. Loss of appetite and dysphagia may be due to oesophageal involvement by mediastinal disease, but progressive loss of weight usually heralds systemic spread of disease and liver metastases. Age alone should never be a bar to surgery but many older men are unsuitable for surgery because of emphysema and industrial lung disease or cardiovascular and other systemic diseases associated with smoking.
Surgery is still the most certain method of ridding a patient of lung cancer, but radiotherapy and cytotoxic agents may secure control of the disease, relief of symptoms, a useful prolongation of life and 'cure' in a proportion of cases. Each patient must be assessed to determine his general condition, the nature and extent of his disease, and his fitness to withstand surgery.
There is no substitute for a careful clinical history and thorough clinical examination and basic haematological and biochemical examinations: Hb, WBC, differential, ESR, Na, K, Cl, Ca, P and urea. An electrocardiogram is advisable in those over fifty or where there is a history of heart disease. Radiology is the most valuable noninvasive diagnostic investigation, establishing a diagnosis on suspicion in the majority of cases. It is of particular value with peripheral lesions. Posteroanterior and lateral views are often all that is required. Following a chest infection it may be necessary to review a series of radiographs: inflammatory processes usually begin to clear at the hilum and peripheral clearing follows; peripheral clearing with persistent hilar shadowing suggests a hilar lesion. Tomography should be used to clarify the presence or absence of cavitation or calcification in a peripheral lesion or obstruction of a main or lobar bronchus. Barium swallow in cases with dysphagia will reveal oesophageal displacement or narrowing due to compression by glands or direct involvement from the bronchus. Screening will confirm obstructive emphysema due' to incomplete bronchial obstruction and diaphragmatic paralysis due to phrenic nerve involvement. Bronchography used to be employed to demonstrate a block or anatomical distortion in peripheral lesions; such information may now be obtained more easily with the fibreoptic bronchoscope or by bronchial cannulation under fluoroscopic control. Cytology carried out on a fresh early morning sputum is particularly valuable for central and cavitating lesions: it is the only noninvasive investigation to give an indication of the histological nature of the disease process. It is technically time-consuming and the need to carry out the test over two or three days means that it is no longer cost effective when used in this way. A positive report is confirmation of the urgent need for surgical investigation.
Surgical assessment involves a number of invasive investigations which of necessity must involve a certain amount of inconvenience and an element of risk to the patient. In his assessment, the surgeon will wish to obtain as much knowledge as possible about the nature and extent of the disease in the lung and thorax. Sound cancer surgery must be based on a secure knowledge of the pathology of each particular lesion and the surgeon will want to. anticipate, wherever possible, the pathologist's report on the resection specimen because it is on this, as much as anything else, that the patient's ultimate prognosis depends. In addition to knowing the histological type of the tumour, the surgeon will wish to establish the diagnosis according to the TNV classification described by Salzer (1951):
Tumour(T)
A Confined to lung substance B Reaches visceral pleura C Extends across visceral and parietal pleura to involve chest wall. diaphragm or pericardium and with the fĩreopti c~nstrument this examination may be extended into their sub~lvlslons.
Th~bron 7hl on.the Sideof the supposedly normal lung are examined first, with particular attention being paid to vocal cord paralysis, tracheal distortion, carinal widening and deformity of the main or lobar bronchi. The location of an endobronchial tumour is accurately recorded -in writing and diagrammatically. Secretions and brushings are collected for cytological examination and finally biopsy specimens are taken. If the tumour is inaccessible to bronchoscopic vision, brushings may be taken from the bronchus related to the lesion. Assessment of the degree of lymph node involvement calls for mediastinoscopy. The examination is carried out under general anaesthesia through a small incision in the suprasternal fossa which permits access to the pretracheal space below the thyroid isthmus for palpation with the index finger and later visual instrumental dissection and biopsy of the preand paratracheal, subcarinal, subaortic and tracheobronchial lymph nodes. The examination should be carried out in practically every case of otherwise operable lung cancer and not just those cases in which radiology reveals a parahilar blush, mediastinal widening or a para tracheal node enlargement. Most tumours metastasize to the associated ipsilateral interbronchial, interlobar, hilar and tracheobronchial glands, yet left-lung tumours metastasize to contralateral mediastinal nodes in 15% of cases and ipsilateral nodes in 13% of cases, whereas right lung tumours metastasize to the left in only 3% (Nohl 1962).
Mediastinoscopy and bronchoscopy are best carried out during the same anaesthetic and theatre session but one examination may render the other unnecessary: e.g. bronchoscopy may indicate that the tumour is inoperable because tumour involves the trachea or carina, or mediastinoscopy may reveal extensive malignant invasion of mediastinal nodes. The decision as to which examination should be carried out first will depend on the clinical and radiological picture and the patient's general condition and suitability.for major surgery. As. bronchial biopsy inevitably causes a certain amount of bleeding into the airways, it should not be carried out until mediastinoscopy has been completed and the patient is about to recover from the anaesthetic. Mediastinal lymph node involvement will be found in 66% of cases with oat cell carcinoma and in 33% where the primary lesion is a squamous carcinoma (NohI1962).
For those lesions in which a histological diagnosis has not been secured by bronchoscopy or mediastinoscopy and other special techniques, fine needle biopsy may be required, and for B and C type tumours of more than 5 em diameter this can usually be achieved by the surgeon at the time of bronchoscopy using a 'Tru-cut' needle, having sighted the lesion by reference to the X-rays. For smaller and more central lesions the needle must be inserted under X-ray control using the image intensifier. Pleural effusions should always be aspirated and the fluid sent for cytological examination and it is advantageous to take a pleural biopsy at the same time using an Abrams needle.
Having obtained all the information and graded the patient's disease according to Salzer's classification, the surgeon is in a position to decide which cases should be considered for surgery. All oat cell carcinomas with mediastinal and hilar node involvement should be referred for radiotherapy and/or cytotoxic treatment. Some surgeons will operate on a peripheral oat cell carcinoma with negative nodes at mediastinoscopy after a course of radiotherapy to the hilum. The extent of any surgical procedure for the excision of lung cancer will depend on the location of the tumour in the bronchial tree, the extent of the I mph node involvement and the patient's respiratory reserve. Lesions that have reached the visceral pleura may come away cleanly with an extra pleural strip; more extensive involvement may call for a local excision of chest wall.
It is not necessary to carry out respiratory function tests in every case: clinical examination and assessment of chest wall and diaphragmatic movement coupled with a standard exercise test -three flights of stairs -will determine which are the borderline cases. A single breath vitalograph recording will often indicate how much the patient's reserves have been impaired, but before coming to a final decision, more detailed studies of the lung volume, ventilation and gas exchange will be necessary. With these results it is possible to grade the patients into good, average or poor risk cases for pneumonectomy or lobectomy. More sophisticated tests of ventilation and of lung perfusion using radioactive crypton and technetium-tagged albumen have been found to give little further information (Lipscomb & Pride 1977) .
There is no doubt that early diagnosis and careful selection improve the results of surgery; by such methods it has been possible over a twenty-year period to reduce the 'inoperable at thoracotomy' rate from 50% to 6% (Pearson et al. 1972 , Sarin & Nohl-Oser 1969 and to forecast statistically the prospects of survival for those who have had surgery after reference to the pathologist's final report on the resected specimen. Over 50% of patients with Stage 1 or Stage 0 lymph node involvement should be alive at four years, and less than 10%of those with mediastinal and hilar node involvement will survive the same period (NohlI962).
Most men who have had a lobectomy return to their former employment, but those who have had a pneumonectomy may have to seek lighter or sedentary work.
